EDRF plays central role in collateral flow after arterial occlusion in rabbit ear.
An in vitro model has been developed in which the acute development of collateral perfusion of a segment of rabbit central ear artery, isolated between ligatures, is assessed by X-ray microangiography. Collateral perfusion was quantified by normalizing the volume of the segment filled with respect to its preocclusion control. The influence of endothelium-derived relaxing factor (EDRF) activity on perfusion was examined by using 100 microM NG-nitro-L-arginine methyl ester (L-NAME), a potent inhibitor of nitric oxide synthesis. Filling of the isolated segment after occlusion was time dependent, being 21.6 +/- 4.2% after 2 min and 46.6 +/- 5.3% after 90 min. This acute development of collateral flow was reversed by addition of L-NAME 60 min after ligation, after which filling was reduced to 17.8 +/- 3.8%. When L-NAME was added before ligation, filling of the segment was 15.6 +/- 5.9% at 2 min and 14.8 +/- 7.4% at 90 min, so that the time-dependent component of collateral flow development was abolished. The inhibitory effects of L-NAME on collateral perfusion were reversed by an excess of L-arginine. These findings indicate that EDRF plays a central role in the development and maintenance of collateral flow.